The nutritional management of eucalyptus (Eucalyptus spp.) is one of the main factors responsible for the success of its cultivation. We aimed to evaluate the initial growth and nutritional status of eucalyptus clone I144 (Eucalyptus grandis x Eucalyptus urophylla) submitted to foliar fertilizers application containing boron-B, iron-Fe and bio-stimulant and via soil application of nitrogen-N and phosphorus-P doses. The experiment has been conducted in a rural private property of Tamarana, Parana (PR) in a subdivided plots experiment design with four replications (n=4). The plots treatments were boron, boron+iron, boron+iron+bio-stimulant applications under algae (Ecklonia maxima) presence and a control (water). The subplots treatments were composed by the application of 100, 150 and 250 g plant -1 rates of 10-20-00 (N-P2O5-K2O) and a control (0 g plant -1 of 10-20-00). It was evaluated the height and diameters of plants at 45, 78, 117, 150 and 235 days after planting (DAP) and the leaves nutrient content (N, potassium-K, calcium-Ca, magnesium-Mg, sulfur-S, copper-Cu, zinc-Zn, manganese-Mn and Fe) at the end of the cultivation. The fertilization via soil did not interfere on either growth or macronutrients contents. On the other hand, the combined application of foliar fertilizers has increased the macronutrients contents without interfering on growth parameters.
INTRODUCTION
In the last few years, the many technological improvements such as genetical improvement, clone multiplying techniques, mechanization and quality control of forest operations have been promoted substantial gains in productivity. However, mineral nutrition of eucalyptus (Eucalyptus spp.) is commonly not taken into consideration. It can jeopardize the faster growth and higher productivity that could be reach by the specie as long as it requires a significant amount of nutrients (PINTO et al., 2011) . Thus, the increase in the productivity effectiveness, as required by the wood industry, will only be reached if an adequate amount of nutrients is supplied to the forest.
The nutrients availability may change the growth rate and the distribution of dry mass thus interfering on the leaf area index and leaves nutrient contents of forest species. Despite the efficiency of clone I144 (Eucalyptus grandis x Eucalyptus urophylla) in the uptake and use of macronutrients (PINTO et al., 2011) , it is necessary an adequate nutritional status of plant to express its genetical potential and reach high levels of productivity. Sgarbi et al. (1999) , studying a hybrid clone E. grandis x E. urophylla cultivated under nutritious solution by omitting nutrients, observed the most limiting growth was reached when B and N were singly absent.
The P demand is generally higher in the initial phase of eucalyptus growth (FERNANDEZ et al., 2000) . The availability of the element can directly influence on the response of nitrogen fertilization (MARSCHNER, 2012) . Regarding leaves, Fernandez et al. (2000) have found the critical value of 1.4 g kg-1 for both height and diameter. In clonal seedlings of E. urophylla x E. grandis, Rocha et al. (2013) obtained better quality by applying doses of 3.6 to 3.8 mg plant-1 of P followed by a 30% increase in the plants survival in the field.
The prediction of P fertilization need in forest crops does not always consider other factors than the soil chemical attributes. As long as eucalyptus explore a significant volume of soil, it is possible that a mycorrhizae process followed by its recycling through the organic matter decomposition takes place on the root system (CAMPOS et al., 2011) . Therefore, the foliar diagnosis shows itself as a useful tool to evaluate plants nutritional status. The expansion of forest cultivation to regions presenting soils naturally poor in boron-B, as in the case of Brazilian savannah, becomes responsible for the failure of reaching the maximum productivity capacity (SÃO JOSÉ et al., 2009) . Sgarbi et al. (1999) highlighted B as one the most limiting nutrients for the growth of trees recently planted. According to the same authors, such application at the dose of 2.2 kg ha-1 of B reduced 35 and 45% the incidence of dry pointer in a sandy and clayey soil, respectively.
Soils which received amendments are prone to present high content of calcium (Ca) and magnesium (Mg) and neutral pH. It stimulates the increase of variable negative charges in the soil and leads to iron (Fe) precipitation thus reducing the nutrient uptake (SOUZA et al., 2010) . Leite et al. (2010) observed that height and diameters growth of stem for E. grandis and E. grandis x E. urophylla were affected by the 30 days B suppression (41.4 and 37% in comparison to the control, respectively). Regarding the foliar application of micronutrients, Oliveira et al. (1999) did not observe response during the growth of Eucalyptus crop. However, low doses of B increased the dry mass production of E. citriodora (RAMOS et al., 2009 ). According to Mattiello et al. (2009) , the influence of increasing B concentration in a nutritious solution depends on eucalyptus genetics.
Among the products that stimulate the development of plants are humic acids, seaweed, vitamins, amino acids and ascorbic acid (JARDIN, 2015) . There are evidences of the effects of algae (Ecklonia maxima Osbeck) extracts used as bio-stimulant (SHARMA et al., 2014; STADEN et al., 2016 ) with a potential to contribute for the crops nutritional status in a sustainable way thus reducing the application of synthetical sources. Phenolic compounds such as eckol and phloroglucinaol were documented by Rengasamy et al. (2014) as effective biomolecules in the amelioration of plant propagation conditions. Staden et al. (2016) has documented that the biomolecules isolated from brown seaweed (Ecklonia maxima O.) can increase the growth of corn and bean roots. Halpern et al. (2015) in a review about biostimulants highlights the increased nutrient uptake, such as Ca, Mg and K in species such as wheat and lettuce, due to the use of Ecklonia maxima. In general, even at low concentrations the seaweed extracts can induce physiological responses in plants, like improvement of flowering, growth and yield and also enhance the tolerance to abiotic stresses in several species (BATTACHARYYA et al., 2015) . However, there are few studies that report the effect of biostimulants based on algae in the initial development of Eucalyptus. In the present study, it was aimed to evaluate the initial growth and nutritional status of hybrid plants of E. grandis x E. urophylla (clone I144), submitted to the foliar application of boron, iron and bio-stimulant under E. maxima support and soil application of nitrogen and phosphorus doses.
MATERIAL AND METHODS
The experiment was carried out in a field belonging to the municipality of Tamarana, Parana (23° 35' 39" S, 51° 04' 48" and 720 m a.s.l. The soil field capacity was estimated according to equations described by Ruiz et al (2003) . The real evapotranspiration exhibited a positive water surplus in all months except November. Thus distributed: 35.5 (oct); -18.8 (nov); 34.4 (dec.); 72.7 (jan); 105.1 (Feb); 65.5 (sea); 87.4 (apr) and 22 mm (may). The average temperatures and rainfall during the experimental period was presented in Fig. 1 .
Regarding the amendments and fertilizers recommendation, it was randomly sampled 20 points at 0.0-0.10; 0.10-0.20; 0.20-0.30; 0.30-0.40 and 0.40-0.50 m soil layers. Ca, Mg and K contents were raised to 65, 20 and 3% of CECpH 7,00 and phosphorus-P to 200% of its relative value (ALVAREZ et al., 2000) in the 0.0-0.20 m layer. Gypsum was applied aiming to provide Ca and neutralize aluminum on deeper layers. The products used to raise the mentioned soil chemical attributes were lime (38% CaO; 2% MgO), dolomitic lime (28% CaO; 18% MgO), potassium chloride (58% K2O), reactive natural phosphate (34% P2O5 soluble in 2% citric acid) and gypsum (17% Ca; 14% S). All products have been applied in broadcast and incorporated until 0.2 m of depth. The ants control was performed by using formicide baits and the weeds control by means of manual "crowing" followed by pre-emerging herbicides application on the seedling crow and post-emerging application on between-lines of cultivation.
The experimental design was subdivided plots. The variable studied at the plot level was the fertilizers application and, at the subplot level, was the application of fertilizers doses via soil. The sources of foliar fertilizers contained boron (S1) -(10% p v -1 of B), S1+iron (S2) -(9% p v -1 of Fe), S1+S2+bio-stimulant (S3) -(2.3% Mo + 3.5% p v -1 of Zn) in conjunction with algae (Ecklonia maxima) extract. The control had only water application. The support fertilization as composed by a control (no fertilizer application) and three doses of 10-20-00 fertilizer (+0.3% Zn, 0.2% B, 0.2% Cu and 0.3% Mn) as 100, 200 and 250 g plant -1 . It was used four replications (n=4) for each combined treatment making a total of 64 experimental units.
Each experimental plot had 16 plants, each one spaced in 3 by 3 m and distributed in four lines containing four plants each. The plants located in the center has been chosen to represent the useful representative for further analyses. It was evaluated the plants basal diameter and height at 45, 78, 117, 150 and 235 days after planting (DAP). Four pairs of leaves were collected at 235 DAP, located in the middle third of the plant (one in each quadrant), for the determination of N, P, K, S, Ca, Mg, Cu, Zn, Mn and Fe contents.
The height and the diameter of plants were measured by using a ruler and a pachymeter (0.05 m from soil surface), respectively. The tissue samples were washed in tap water followed by deionized water. Nitrogen was REVISTA SCIENTIA AGRARIA Versão On-line ISSN 1983-2443 Versão Impressa ISSN 1519-1125 SA vol. 18 n°. 4 Curitiba Out/Dez 2017 p. 114-120 analyzed through Kjeldahl micro distillation after sulfuric digestion. The other nutrients were digested via nitroperchloric acid digestion. Potassium-K was determined by flame photometer, sulfur-S by turbidimetry in a spectrophotometer at 420 nm and other nutrients by atomic absorption spectrometry.
Regarding the statistical analysis, the data were submitted to the tests of homoscedasticity and residues normality of Hartley and Shapiro-Wilk, respectively. After, the variance analysis (ANOVA) was performed and, in case of sufficiently low P-value of ANOVA's assumptions (<0.05), the data were analyzed by Tukey method or by polynomial regression, depending on the nature of the data. The SISVAR program (FERREIRA, 2008) was used for the analyses, except for the Hartley test.
RESULTS AND DISCUSSION
The soil chemical analyzes revealed low base saturation and high aluminum saturation (Table 1 ). This condition is related to the history of low investment in correctives and fertilizers in the area, which may have limited plant development. However, it is possible to infer from Fig. 1 that the plants did not suffer with water deficit, except for the November month (IAPAR, 2017) .
The soil fertilization did not interfere on the macronutrients concentration (Table 2 ). This result was expected for K, S, Ca and Mg due to the absence of such nutrients in the fertilizer applied at the subplot level, and due to the soil acidity correction, that was made with limestone in the same rate for the whole area. Also, we did not observe any interaction among the variables studied.
It was expected that increasing N rates via soil would lead to an increase in N uptake. However, there was an increase in N concentration only as a function of the applied foliar fertilizer, indicating that some of the nutrients applied were responsible for the increase of nutrient contents in tissues.
It is observed in Table 3 that the addition of B caused an increase in S concentration only, which may be related to the participation of B in the synthesis of nucleic acids and proteins and biomolecules containing S. The nutrient that was related to the increase in N concentration in the eucalypt leaves was Fe (Figure 2 ), nutrient involved in the synthesis of heme and non-heme proteins found in chloroplasts, nitrate reduction and chlorophyll formation (N-containing biomolecules) - (JELALI et al., 2010) . IronFe was also responsible for the increase in K and Mg contents. On the other hand, the bio-stimulant provided an increase in the concentrations of K and Ca in relation to the control (Table 3) . Changes in the concentration of nutrients can occur due to the increase of dry matter of plants, since it is known that they pass through cycles of concentration and dilution of nutrients, depending on the growth stages. The dry matter of the plants was not measured and, consequently, it was not possible to evaluate the effect of concentration/dilution of nutrients on the results obtained in Table 3 . And even if they were made, would not solidly represent the effect of the treatments, as the plants continued to develop (Figure 3) . However, according to the phytometric evaluations performed at the time of leaf collection at 235 days (Table 4) matter of the plants, indicating that the differences found in Table 3 probably occurred due to the micronutrient leaf supply. According to the data obtained by Wadt et al. (1998) , the concentrations of N, K and S were above the optimal range, regardless of the treatment used. For Ca, only the control is below that range, whereas for Mg, all treatments are below the optimum range. However, according to Higashi et al. (2000) , K and S contents were high regardless of treatment, while others were dependent on the applied treatments. Nitrogen-N was between low and adequate levels, Ca between suitable and deficient and Mg between low and deficient. According to Carvalho et al. (2017) in Eucalyptus forests the rate of nutrients release from leaves followed the K>P>N order, which matches with the results of Abreu-Junior et al. (2017) , that also reported P and N increases in Eucalyptus leafs during the initial growth of the specie.
The previous soil correction and homogeneity of the nutritional status of the plants were responsible for the absence of differences in their growth.
Potassium-K and Ca presented the greatest differences in quantitative and statistical terms. However, K is known to be excessively absorbed by the plants and, according to the authors mentioned above, in both cases the plants presented sufficient contents of the same. Despite the differences in macronutrient concentrations, there was no effect on most of the studied phytometric attributes, except for stem diameter at 45 days as a function of foliar application (Table 4) . This response may be related to the density and stomatal conductance, which are variable according to the plant age (SANTOS, et al., 2006) . The plant height growth was higher than that observed by Magalhães (2013) for clone I144, in Vitória da Conquista, Bahia. They also presented superior growth in relation to data obtained by Cipriani et al. (2013) in Porto Velho, Rondônia. 
CONCLUSIONS
Under the conditions evaluated, fertilization with nitrogen and phosphorus via soil does not have any effect on the initial growth nor on the nutritional status of the eucalyptus clone I144. 
